Effect of phentolamine on the relationship between O2 consumption and delivery in sheep.
The oxygen flux challenge test (OFT) has recently been used in critically ill patients as a dynamic test for assessment of the response in oxygen consumption (VO2) to an increase in O2 delivery (QO2). Such a test may indicate whether a patient demonstrates delivery-dependent VO2. However, the increase in whole body VO2 following an increase of QO2 might be due to the agents used for the OFT. In this study, we examined the possibility of obtaining false positive OFT with an alpha-adrenergic antagonist. Five normothermic thiopentone-anaesthetised and mechanically-ventilated (inspired O2 fraction, 0.3; expired CO2 fraction, 0.045-0.055) adult sheep (25-31 kg) were investigated. The QO2 was increased in a stepwise fashion from 200 to 850 ml.min-1 by vasodilatation with intravenous infusion of phentolamine. The VO2 was calculated at each step from the product of arteriovenous. O2 content difference (CO2, a-v) and cardiac output (Qc), the latter being continuously measured with a transit-time ultrasonic flow probe placed around the main pulmonary artery. The VO2 (y) was linearly related to QO2 (x), y = 0.034 (SD 0.024) x + 29.3 (SD 3.9). The relationship between Qc (y) and CO2, a-v (x) was y = 4.6x(-1.12) (n = 69; r2 = 0.75; P = NS compared to the expected relationship for isoconsumption conditions, i.e. where Qc = VO2.(CO2, a-v)(-1). Our data suggested that under stable conditions, an infusion of phentolamine did not sufficiently alter the relationship between Qc and CO2, a-v to invalidate its use for OFT in normal sheep.